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(57) imm 

s iXtts i fcc 9. **o±«*fc:s i - S i 

&\ iUffttTCSW S iX(4S i fcC 9, 

±ii4ttcs i - s v^^-th^A rnm^m^w- 
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[ If *IR 1 ] ( A ) afflU$7G*#*- <f SJjjl^ Xi± ^ >f 

ft775ttFftSLti>S i - S i Kr^SIMtil* fc^ 
3r< 1 1, lffl^SEMSXtiSMiSw^lt^^. 
(B) iWJSlM^M^L^/HTFWMcD. ^-f* 

^5>«sw (c) ^y^^Mmxim^m^^ 

S i - S i «r&£3r*-4BFiHF*tf>£^-f «iC^ 

[!f*«2] (B) jfc#0)»R5/5^>1H*. (A) 
J&^OSIlftft;-^ 1 ^E/HcM L , 0. 001—0. 5^ 

( a ) tfLftcnmm^m 1 t o .000 

0 1 — 0. 5 ^ /K9W#"Cffl I * £ If IB«« 

C lt*Jl 4 ] 0 — 2 0 0 °C T'J> £ ift&I 

1, 2X{±3lEttO»3t^& 0 

[0001] 

, ^Mmmmttdrj mu^f xi& * a mm? t mm 
§ ~Hm iz mtz i> cot h h . 

[0002] 

[t^*<7)Sffi] 3fi^. ^MWBScTuS^^-fSM^Xii^ 

-fs^t^s^t*^^ 1 ?, a*o±«ttn~s i -s 
v'jxv mm*?y° u * 9 s v 9 * tffi& *r t vxm a § 

[0003] ;»J;5 5r±iHlfl£7aS36*^>f *JK^X(± 
y rm&Z J: J: "5 WIS *uO vfc . t L 



[0004] %com. s i - s i m-£%mmmz-fi-t& 

■ #Zf ■ is ■ y i] y ■ >r 5 JH)V ■ yfxf -f ( J . 
Am. Chem. Soc. ) jgl 1 If, S764 1 
y (1 9 8 9¥) . H^l 1 3^, HI 0 4 6^— 
y (1991^) , ^^Otl/^a/WfMacro 
molecules) j H2 7^, ^2 3 6 0^.— ^ 

(1994*) ] . LfrL&W $> . znlfmziiWT 

5 0 "COT t V ffiatCfiaW-4^**& 0 , 

[0005] ttz, si-si m^wmmz^-thM 

+ttiV^ . ftBift<?D h y X ( y\yyU f^n h 

C 1 , 1 , 2, 2 - fh7^f;P -1.2- yy?-/ 
^o^y^y^RjE$-ti:-5.7T& [ ^Uv- ■ 7y7U 
77-y>A°y(Polymer Preprint 
s, Japan) j ^401, l3 5 5^.-y ( 1 99 

7 y) ^"^^'^AsoffffiTt'. i, 2 - i/yjv-^n - 

1, 2-^^-1, 2 - i^^^^n^y^ySr 1 
0 0°CT*5OE$ it [ r^>-^ ■ ^-y ■ 

y>^!i7? ■ tSXh'J- (J. Organome 
t. Chem. ) jHH4t, C19 (1976 

[0006] 

^j&d, fr-?±itts i -s i*s^^rts^>r* 
ajH-m&# z,mm£< Tmrnm izwrn-tz, am *■ 

[0007] 

a. sffijt+^s i - s i m^^< t %> i ffl*^-s 
[0008] t^h-h , *$tmi±. ( a ) mrnmmtf 

^^f *Sf C^Lt 7 7 »Hf J t Lil > S i - S i 
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mcommtismz , < b ) z <mmtsm 1 *mzm l 
mm?kfrt>f&<o, *^±iffts i - s i m&£irT 

[0 0 0 9] *36TO5t&ti*SV^T, ±JKSi:LTfflV^ 



[0010] icoi d^mmt^t LTfi. flajxfcf— 

[fcl ] 

— ex^ — v 



R 1 


R 3 


1 




S i 


S i 


1 

R 2 


1 

R 4 



[^OX{t -CR5R6-Xi±-S i R5R6- ( fc£f 

L R 5 Rt/R Q li*»JS^X(i^b4c»ST*) 0 . ^fi/? 

c7) tfj CO 2 fl^SSg LT^-flA, L/O v& M«JS^ X 
{± yM *ffi^- fc b fc fcSlttflBt JMU^tfci^) 
tfcoTs 2 fflXti 3 fflcD X (ifc # v > C [«I — X{ iS5r o 
T^Tti<. R 1 , R 2 , R 3 &^R 4 ^m^tR«S. n 
l± 2 Xi± 3 Oltfl) h ] TafcSftS ft^-ft^WS 

z<nMfm*mftb* MiJfi, l, 

2, 2 -f b?^f^ - 1, 2-yyyy^P77y, 
1,1,2,2,3,3,4,4 -^y^y^/P- 1, 
2-yyyy?n77y, 1,1,2, 2-^b^y^ 

3, 4 - y>f yrnt°yf>- l , 2-yy^y? 

n7^y, 1, 2 -y7x-/l/- 1, 2-y\X^- 
1, 2-yy7y^n77y, 1, 1, 2, 2 - <r h y 
*^)V -1,2- yV^^O^^y, 1 , 2 - 

-1,2- yy^p -1,2- ^S/^v-^n^y 

y?y. 1 - 7x^/1/- 1,2,2- HJy^/k- 1 , 2 
■ yy5y?n^y^, 1, 1, 2, 2-fb7^f 

3, 4 - <yy' - 1,2- yy7y?n7r^, 
1,2- y7x^ -1,2- >fX?^ -3,4- O 
7*1, 2-yy7y^n7rX 1, 2 - yxf/^ - 
1,2- y\X^ -3,4- <yy" -1,2- yyyy 
?o7f^ 1, 1, 2, 2-fb7Xf;|/-3, 4- 



<y/ - 1, 2 yy7y?P7r>, 1,2,3,4 
-fb7^W- 1, 2, 3, 4 - fb77x^y^ 
Of h7y7X 1, 1, 2, 2, 3, 3, 4, 4 - :* 
^^Xf^y^Df h7y7^ 1, 2, 2, 3, 3, 
4,4,5,5- - 1 - 7x-^y^n^y 

[0 0 1 1 ] *«BH^ri£ti5^T. (A)jsK^fc 

«SftS^L^7 y*JH : F-*^«r< t fc 1 WTTS fc 
^TfeO. i^id^rWK^V^vlHkLTli. Mil* 

[-ft 2] 



R 



R 



1 0 



R 



8 



Si-Si-R 11 



R 



9 



R 



1 2 



(x^ttWR 7 , R 8 , R 9 , Rio, R n M'R 12 ^W 

#^J£WSiy fftelf 1 - y)V^u - 1 , 1, 2, 
2, 2-^Wf/l/yy7X 1, 2 - y 7/Wn - 
1, 1, 2, 2-fh5^f/l/yy7X 1, 1-^7 
Wo - 1 , 2, 2, 2 - fh7^f;pyy7y, 1, 
1, l-NU7/^n-2, 2, 2 - hy^f;l/yy7 
y. 1 , 1 , 2 - HJ - 1 , 2 , 2 - h 'jy^ 

;l/yy7y, 1, 1, 2, 2-fb77;^n- 1, 2 

-yv^yy^y. 1,1,1,2, 2-^y^y/u 
:tu - 2 - y^/l-yy^y. 7/l/tnyy7y, 
1 - yj^XJ - 2 - 7x^ - 1 , 1 , 2, 2 - -r I- -7 

1, 2 - y7/^n - 1 ; 2-y7x 

—ju- 1,2- s^y^^^y^y. l , l , l - h ] Jy 

)Vifu-2, 2, 2 - b')7x^yy7y, l-y)V 
- 1 , 1, 2, 2, 2-^y^xf^yy7X 

1,2- y^/M-u -1,2- yrubvp - i , 2 - y 

^f^yy7y, 1,2- y7^n -1,2- yXy 

yvp- 1,2- yy^^yy^y^r^^'ftSo 

[0012] *«*fcti^Ttt. ^ ( B ) ^c^iltt 
^5HKt fTIB (A) ^Oi§^b^lt*tL. ^ 

^ftiw^y o. ooi—o. 5^;k iff* 

L < « 0 . 01—0. 2 ^E/UOM^TM^ S COsE^* (IT 
[0013] *5KBKfi^T(±. ( B ) ^^fifffl 

[0014] *3fcffifct5tvCI±. ftBKi: LT ( C ) ^y 



(4) 
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r-f b. ti/7^y, yS - y^b^bffifiH 1 . mk^Y 

y^ ~ b'J/K T^y, tf/l^^S^biafi^ — BKfc; 

[0015] mEWMBfi&b LXlt. mtlfh 'J ^ 

y^y„ fyy^n^y/my^y, bU:7^— /b 
*X7^y, HJ ( P - bU;b) *^7^, (p 

- T—S^b) ^Xy y. y7x«;MfWX7^ 
y^ 7x-/l/y^fWX7 -f yiMffi*X7 

y. P-^fWx*i/y, p-;*^;btf:x*— /K 9 
-^f;l/-9-*X7rty?n[4. 2. l ] y^-y 

5:t^St*X7 -f 1 , 2 - f X ( yj?(fWX7 
^)X^y, 1, (y'Xf;I/*X7^y)X 

1, 3-b^(y7x^W7^/)7W 
>\ 1, 4 - fX (y7x^*X7 >f X ) X^y. 
1,1' -t"X(^f;^X7^7) 7xUty, 

1,1' -t'x(y7x-;m7^)7in-fey s 

a, a' -t'X (yyf;l/*X7^7) - o - 

y. l, 2 - fx (y^fWX7 * y ) ^y-fcfy&i: 
^a«7^y, Xfvb ^f;^7>fWh, 
y^-/b y7x -;b*xy -f -^>f h=5rirco*X7 ^-b 
K ^^;b ^f;^X)|!t>f 7x 
-/b*X*~M b&£V)*X#:-M K hyxf;l/*X 

77^, b 'j7x^*X7r^f K 1 - *X7T - 
2, 6, 7 - - xWV^n [2. 

2. 2] t^^y^tWX7r-f xfi/y, rn 
^y, y^n^fy, #6*vWyBL l, 5-^ 
tyxy, 1, 5-y^nt^yxy, 1, 3-^^ 
n^y^yiy, 2, 5 - 7 W/^yxy, 1, 3, 

5, 7 -y^n^-^j?f h7Xy^:^l/7^y^y 
x>\ T^;bT^b^b&fcV)/3 - VrV^YWSL 

-bU/K ^yy-bU/b^fc^-bU/K xfl/yy 

rsy, 2, 2' - feyyMtwsy, r-trb-b 

[0 0 16] *56^tt3v^Ts *Hif:LTffl^fefLS^^ 
9 y^AfMt/' fi A«#OTft*W t L T (4 . t- b y ^ 

X ( b 'J7x^W77^ y) 7^S^A. rb7^ 

(y7x-;Mf;l/*^7^y) y^y^A. y7nn 
t , x(b^f;i/*X7^y)A D 7y^A, y^nnt' 
x ( b 'Jxf;I/*X7 -f y ) v^S^A. y^nnh^ 

(f')7x^W7^y) A°7yW, ^OOh'^ 
(7x^y^fWX7 >f y ) ^5S^A. y?00 
[1, 2-t^(yyfMX7^7)X^y]A'7y 
y7PP[l, 3-b'X(y'7x^*X7^ 

y ) 7pa7] ^s^a. yyon [ 1 , 4 - fx (y 



[1, 2 - b'X (yXfWX7 4 y ) X^y] 7\°^^ 
y^OOtl, 1' -b"X (y'7x^*X7^ 

y) 7xnty] ^5S^A. fx (yXyyijfyr 

-trby ) ^yy ,r >A. byx (yXyyyfyrth 
y ) ~7\°^s;t>a. y?nn (?? - l , 5 - yyn^y 

?y'xy) ;\°^>>V7A. fx (77 -TU/b) 

a. ( 77 - x^py) fx ( b 'J 7x-;i/*X7 y) 
y^y^A. yynntX (^yy'-bU/b) ^5$^ 
A. yyoux^yyT^y^y^A. Sffig^y* 

r>A. (77 -xfi/y) fx ( f'j7x»;I/*X7^ 

y) e^. T-b^^x (bU7x^*x7^y) a 

As fb7^rX (y7x-/^fWX7^y) fiA, 

^fby^x (bUxf;l/*X7^y) SA. yynnf 

x ( b >J7x^*X7>f y) a#. yy'n^fx ( b 

ijxf;l/*X7r^f b ) BA. fx (v - 1 , 5 - S^y 
nt^yxy) y7on ( 77 - l , 5-y?o 
^^yxy) a^. ^#/b#-/bfx (bUX>/b* 
xy^y) a^. (fijy^n^y^ 

*X7^y) a*, fx (^y^jfm by) f 

X(h>j7x-/^X7^y)a^ bUX (yXyy 

yfyrtfy) yyuufx (<yy^b'J 

;b) BA. y^nnty (Tf b^b'J/b) 
[0017] *«qBte*5Vvci4. ift&^flett-tft-e 

cfc < . ilM ( A ) 1 */W3tf U 0 . 

00001—0. s^^wotEH-cSK^L* o K$g 
^ AXIi BAS-? KStf-f & ^WfaF 1-20 co*EHt 
[00l8]*»;fc^T(l »fc»*£fliv*4£fc 

[0019] *»BBfc:t5V^Tt4. RJEliO'CJaT 
^iSJK * T JoSft-r S i b AS-CS S . E«3»BEaV»IRJE 
jpf^lBl^riftfcii^ HRfc»40— 2 0 o o c^)igH 

•C* 0 . mz 5 0 — 1 5 0 0 C^*eH^®T'S) 4 6 
[0 0 2 0 ] RB»T1^*Jt*^ll6J4, jlftfflv^ 
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[00 2 1 ] l&fflffiAzi. m^hKh^Amm^ 



C H 



3 



■A 



Ut3] 




R 1 R s 
I I 

S i - S i -6X>„ 



R 



(iWOX, Ri, R2, Rs, R*S.t/'n(±ttll£i:|H]tS 

^flli6x l o 2 ~l x l 0 6 yjiEHT"$>l>. 
[0022] 

tcs i -S itS^**^-*^>f«S»^*^*t, 36 
*J: < . IltiWrfiHcltji-f S £ t ifiX"^ & . 
[0023] ^^^T1#^ifx^^^^*ft^fi^ 

[0024] 

[0025] Sgjfcft 1 

1, 1, 2, 2-f 1, 2 - S^^a^n 

0. 5mmol, 1 , 2 - - 1 . 

1, 2, 2-f l7Wyy7y 0. 0 5mmol 
M'y?nn [ 1 , 4 - fx ( y7i-W^7 4 7 ) 

7" ? V ] -J*?!* 0 . 0 0 5 mm o 1 OM^k^: . 

asRTT^^^Sftf fctta*, i oo-cc i 5n$|gton 

iO#WL«:IS*, WH<*>1 . 1-2, 2-^h^f- 
/l- - 1 , 2 - yy7y?n^y?yi>'8 0%M»§;fiT 

o . Tsrcss § #i & mnmiiL ^to*e y/H£co*° y 

tSfl 1 , 1 , 2 , 2-fb7^f^ - 1, 2 - i»7 

^>^3}fy (f b7^f^yy'J - f'J^fl/y) 

[0026] 
[^4 ] 



-ES i - 



CH 3 
I 

S i -6 C H 2 > 



a- 



C H 3 C H 3 

[ 0 0 2 7 ] 1 H NMR ( CDC 1 3 ) (ppm) ;& 
1 . 42-1. 27 (m, 2H), 0. 7-0. 6 

(m, 4H) , 0. 02 (s, 12H) 
13C-NMR (CDC 1 3 ) (ppm) ; d 20. 2 

(2C) , 19. 9, -3. 8 (4C) 
29 S i -NMR (CDC 1 3 ) (ppm) ; d ~1 
8. 6 

I R (Mm) ( cm-i ) ; 124 5 

GPCM(* 0| Jxfl/y») ;IlW*fi3. 
4xio\ iMfcK3. 4 

[00 28] JtJRffl 1 

^ffllfc:i5VVT\ 1, 2 - y7/P>tn - 1 ; 1, 2, 

^ti*)*«fLfc»*s WPfcOl , 1,2,2-fb 

S*U JH»SiutJH3PH , 1,2, 2-fh5^- 
1, 2 - yy7^n^y(:«U8 9%^*t 
^fttJiS 1 , 1, 2, 2, 6, 6, 7, 7->t 



±j£ I/O fc twmztifc o 

[0 0 2 9 ] HSS#!|2 
^MlCiSVVC. y^DO [ 1 , 4 - t\X (y7x- 

[ 1 , 4 - bTX (y7W^7 4 y ) y^y] J^i? 
ifeR. IKSOl, 1, 2, 2-ff7W-l, 2- 

3f?L> (f b7^f^yy'J - h'J^fV 
y) 36*iH»S*LfcJBPH , 1,2, 
1, 2 - yy^y^n^y^yC^fLtg O%0DJR*T> 

6X 1 0 5 . iMfcBES. 4 
[0 0 3 0 ] Wfi«3 

SlMltfc^T, y7oo [ 1 , 4 - (y7x^ 
;^7^y) 7^y] A 0 7y^A^Dty7nn 

[1,1' -b'X(y7x^*X7^y) 7xHt 
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- 1 , 2 - ^'v-7^^n^.y^>^5 l%MS§;fiT 

Sti^S Lit i: £ ■?> . ?K'J (f h7/f;^y , JL'/' - 
h 'J ^ f-l^V ) #'M»Sil^MW 1 , 1 , 2 , 2 - ^ h 

G P C ftffi ( *° V X f - !✓ ^1? ) ; £*¥%*HHI 5 . 
1X10 5 , £Ml 8. 3 

[0031] mmim 

SlSSi?!! lfcfc^T. y?DQ [ 1 , 4 - t'X — 
1, 1, 2, 1, 2 - i^^i^n 

0>Rj6«£»*3Qfcw i traaifcfflaufc f: 

AcJS^ 1 , 1 , 2 , 2 fb7^f/l - 1, 2 - 

GPCM U X^-P ) ; fiM^l^M 1 . 
7X10 3 , . 7 

[00 32] Hj6#| 5 

SStWlfctSlvt, 1, 1. 2, 2-fb5^f^- 



1, 2 z/i'Ji'?X3'<y?y<7)itb'0tiZl , 2, 3, 
4 fl5^f/l - 1, 2, 3, 4 - f b57i-lly- 

lmi £fflvvfcjawa. HSfe^Ji fcH«fcRJ6*frv\ 

Km^rn^ S i — NMRtM Ltzb £ -5. 2 7% 
1, 2, 3, 4 - t- h - 1 , 2, 3, 4 

- ^b^y ^—ivyvn^h^y^ymwKZtixv^h 
z t tmm § *ufc . z com^m^mmm 1 1 mmiz 

(^fH7i -/l^ 'J uy) ififfimZtifzM® 1,2, 

3, 4 -f b^f^- 1, 2, 3, 4-fb77i- 

t£fciiltfE*l«9«[ t — St LT v vfc . 

[0033] 
[-ft 5] 



CH 3 
I 

-*S i >- 




[0 0 34] GPCM(^yxfl/y») 
^^3. 4X 1 05. iMfeJK3. 9 



